Introduction
temperature at 34 °C (Scientifica, UK). Electrodes were fabricated from borosilicate glass 108 (BF150-86-10, Sutter Instruments, Novato CA) with tip resistances of 3-5 MΩ. 109 Glutamatergic excitatory post-synaptic currents (EPSCs) were evoked with the 110 stimulation of Schaffer collaterals with a concentric bipolar microelectrode Bowdoin, ME, USA), connected to a SD9 Grass voltage stimulator (Natus Medical 112 Incorporated, Warwick, RI, USA). We used the minimum voltage necessary to produce 113 the current with maximum amplitude. EPSCs were recorded at holding potentials from -114 70 mV to +80 mV, with increments of +30 mV with an internal solution consisting of 115 (mM): 130 CsCl, 10 Hepes, 5 EGTA, 5 phosphocreatine, 4 Mg-ATP, 0.5 Na-GTP, 10 116 TEA, 5 QX 314 pH adjusted to 7.3 with CsOH and ≈ 290 mOsm/kgH 2 O. 117 To isolate NMDA currents, we applied the AMPA/kainite antagonist 6,7-118 dinitroquinoxaline-2,3-dione (DNQX; 10 µM). AMPA/KA currents were obtained by 119 subtracting the currents before and after DNQX, and the remaining currents were 120 mediated by NMDA receptors, confirmed by their sensitivity to the NMDA antagonist 121 DL-AP5. The NMDA-AMPA ratio was obtained in the same cell by dividing the current 122 evoked at +80 by the current evoked at -70mV. Short-term depression was evaluated with 123 a train of five EPSCs delivered at 20 Hz. Glutamatergic currents were recorded in the controls and stimulated animals (controls = 0.58 ± 0.09 and stimulated = 0.85 ± 0.3; p = 180 0.4; unpaired t-test, N= 17 and 15, respectively).
181
High-intensity noise potentiates inhibitory GABAergic transmission. 182 We then investigated the GABAergic transmission on hippocampal CA1 183 pyramidal neurons, recording the spontaneous GABaergic IPSCs (sIPSCs) in slices from 184 control and stimulated animals ( Figure 3A ). The frequency of the sIPSCs was not 185 significantly different between neurons from control and stimulated animals (control: 3.9 186 ± 0.6 Hz; stimulated: 3.6 ± 0.5 Hz; p=0.7; n= 19 and 26 respectively. Figure 3B ) but the 187 mean amplitudes were bigger in neurons from stimulated animals (control: -76 ± 4 pA; 188 stimulated: -98 ± 8 pA; p = 0.05; n= 17 and 25 respectively. Figure 3Ci ). The distribution 189 of the amplitudes followed a bell-shape curve with a skewness toward bigger amplitudes 190 ( Figure 3Cii ). Simple Gaussian functions were fitted to the frequencies histograms, and 191 they produce curves with significant different means (control: -57.6 ± 1.5 pA; stimulated:
192
-72.5 ± 2.5 pA; p<0.0001). On the other hand, the half-width of the sIPSCs was shorter 193 in stimulated animals (control: 3.5 ± 0.3 ms; stimulated: 2.8 ± 0.1 ms; p = 0.026; n= 17 194 and 25 respectively. Figure 3D ). properties of the GABAergic synapses we applied TTX to block action potential firing, 197 and recorded the action-potential independent mIPSCs ( Figure 4A ). The frequency of 198 mIPSCs was smaller than of the sIPSCs, reflecting the spontaneous action-potential-199 independent release of GABA. Again, we did not observe differences in the frequency of Hz. P = 0.28; N=22 and 13 respectively. Figure 4B ). However, the amplitude of the 202 mIPSCs was significantly bigger in CA1 pyramidal neurons from stimulated animals 203 (control: -75.2 ± 3 pA; stimulated: -98.7 ± 5 pA; P = 0.0003; N=22 and 13 respectively. Figure 4F ). The fast component comprised of 49.6 ± 0.7 % of the total decay 214 time in control animals and 51.9 ± 0.9 % in stimulated animals (P=0.07).
215
Discussion. 216 Here we showed that GABAergic transmission is potentiated in the CA1 area of 217 the hippocampus of rats after a protocol of 20 episodes of one minute of high-intensity 218 noise, delivered during the period of 10 days. On the other hand, we did not observe any 219 change in the excitatory glutamatergic transmission via both AMPA/kainate and NMDA 220 receptors, except an increase in the short term facilitation during a 20 Hz train. Our 221 findings add to others and our previous findings, showing that the acoustic environment 222 affects the hippocampus. 223 We have shown previously that the Schaffer-CA1 LTP was inhibited in animals Decreased neurotransmission trough AMPA/kainate receptors could also decrease the 238 probability of inducing LTP, but we also did not observe any change in this transmission. 239 We even found a bigger facilitation of the EPSCs amplitudes during a 20 Hz train. Thus, 240 we cannot explain the decrease in LTP by long-term sound exposure by a reduction in the 241 glutamatergic transmission.
242
The hippocampus has several types of GABAergic interneurons, which provide GABAergic IPSCs were much more sensitive to TTX than somatic mIPSCs [29] 262 suggesting that our mIPSCs were from somatic origin. Additionally somatic whole cell 263 recording seems to increase the probability of GABA release from somatic synapses [30] . 
270
This increased GABAergic tone is a potential contributor to the inhibited LTP 271 after high intensity sound stimulation, however, at this moment we cannot make any 272 causal conclusion about the mechanism of LTP inhibition. It is possible that this effect is 273 a compensatory mechanism for the increased firing of the pyramidal neurons after high-274 intensity sound stimulation, for instance [19] . More studies are being carried out in order 275 to elucidate the mechanism of LTP inhibition by high intensity sound exposure. 
